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Preface

This description of the Census DIME file and interactive

programming is directed toward school admirvistrators and their

staff. It is not written as a technical manual for the

computer analyst. In reading this document, one must imagine

that each application can be easilY extended from just a few

schools to all facilities and students in the district. How-,

ever the numeric output and maps are larger which is whY theY

could not be included. One must also imagine the ease and

convenience of interactive programming. A P.ortable terminal

weighing less than thirty pounds that can Pe connected to

anY telephone was used for this analysis of pupil assign-

ment alternatives. Considering the importance of sound

decision making and the immediate availability of a major

portion of the data, the investment rectuired to use the

programs described here is small.
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I. Decisions Analysis of Alternatives

Limited financial resources alono with declining or shifting

enrollment are creating serious difficulties for many school svstems.

These difficulties are exacerbated by demands for new academic and

vocational programs that are more responsive to individual needs

and for additional transportation to satisfv judicial guidelines

for racial balance. To continue Providing the essential services

as well as to initiate these new Programs, school administrators

must maximize the economic efficiency of all functions. This

situation makes it imPeritive that school administrators have

rapid access to detailed information and the abilitw to examine

many possible courses of action. However, such informational

needs can rarely be satisfied using manual procedures.

Numerous attempts have been made to utilize computers in the

analysis of suzh a problem aS school bus routing. When using a

computer, the problem must be translated into mathematical terms.

This analytical description of the Problem is called a model. By

definition, these models do not contain the subjective features

of the problem nor perhaPs a number of other facets that

are too difficult to write mathematically. As a result, models

are incomplete descriptions of the "real" Problem; however, they

may still Prove to be extremely useful in finding satisfactory

solutions. Unfortunatelv, many of the computer applications have

not met expectations. Although there are numerous explanations in

each case for this failure, two factors that mav have contributed

either directly or indirectlw involve the construction of a very

7
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large data base and the delay in obtaining the computer results

from the data processing center. These Problems can be mitigated

by using the Census DIME file and interactive computer Process-ins.

I A. The Census DIME file

The DIME file is a collection of data describing the vehicular

transportation network in over 250 standard metropolitan statistical

areas. The procedures for constructing and maintaining this data

file were developed by the U.S. Census Bureau. 'DIME' is an

acronym for Dual Independent MaP Encoding which refers to the

built-in mechanism for checking the internal consistency of the

data.

The DIME file is a 'segment structured data base in which each

record represents a portion of a street segment as illustrated in

Figure 1. The endpoints of each seSmenty which usually occur at

intersections, are called nodes. Each record contains the street

name and address range for the segment as well as the coordinates

for the two nodes. Two Primary uses of the DIME file result from

this structure: seauential segment chaining and geo-coded address

matching. Segment chaining enables the determination of vehicle or

pedestrian routes as well as a method for data validation. For

example, the route from node 9 to 3 would include the segments linking

nodes 9,5,1,2, and 3. The address matching capability refers to the

identification of the record in the DIME file that contains a

specified address. Once the record is found, it is Possible to

associate the coordi-nate data or a segment location with the

8



Figure 1: Example of DIME Map and Data File
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particular address. This information is essential for geographic

disPla of the data or for determining the distance of the

data item from another point on the network.

The utilization of the DIME file offers several advantages

which relate to the organizational interactio-is reouired to

construct and maintain this data file. Specifically, the use of

the DIME file

a. avoids the duplication of a travel network by

government agencies.

b, encourages the transferabilitw of computer tools

since mans regions will have the necessary data in

,xactly the same format.

c. relieves school systems of the obligation for

develoPing and maintaining a data base which is

already the lolislated responsibility of a local

or regional planning agency.

d. encourages the coordination of local and regional

agencies in maintaining a common data base and

transferring information.

e. ensures greater accuracy in the data bases because

of multiple agenc*d involvement in its use.

f. provides graphic display car-?bilities.

g. encourages continual reassessment of pupil assignment

and facility management Polices since the data base is

readily available and up-to-date.

h. makes it .unnecessary to construct artificial grid

systems to geo-code data.

10
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1. enables the determination of actual distances between

any two Points on a pedestrian or vehicular network.

In addition, the active support of the Census Bureau further

improves the Probability of its continued maintenance. For

instance, the Census Bureau has invested aPproximatelv twelve

.million dollars toward the development of the DIME file concept

and is planning to spend an additional eight million dollars

in .s,,reparation for the 1980 Census. Furthermore, the new law

reouiring a census every five wears will result in an even greater

commitment bw the Census Bureau to maintain the accuracv of existinA

DIME files and exPand the program into other areas. Additional

information on the Census Bureau's Program can be obtained from

the Chief of the GeograPhv Division in Washington, D.C.

Other types of transportation or geographic data bases such

as traffic zone, rectilinear grid, or land parcel files maY also

exist for the region. In general, these data bases do not contain

the necessarv detail nor do they allow for address matchinsl. Thu,

the DIME file Provides more detail with greater flexibility for

infcrmation processing and transportation analysis than these other

data structures.

Although no data can contain every factor that must be

considered in the implementation of a particular school service, the

DIME file does contain sufficient information to enable the meaning-

fL1 analysis of alternatives. Furthermore, it is an existing data

base that is compatible with the present address information on

all student records and that can be improved as the situation

dictates or when resources are available. Moreover, the immediate
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availability of this data is important in a computer aPplication

of this masnitude. The utilization of DIME not only miniadzes

the short-term cost and time for implementations but also imProves

the ProsPects for the continued use of computer-based decision

tools.

I B. Two Interactive Computer Models

Intera ctive comPuting allow s. for a conversational approach

to computer usage. At aroPriate times' the computer can solicit

information from the user, Provide the results of initiel calcula-

tionsy and give additional instructions By responding to a number

of simPle ouestiony a person with no sPeciol training can use the

computer. Conseouentlyy school administrators can work directly

with the co mputer to evaluate the imPact of alternative Policies. The

combination 0-; timelw resPonse and the understanding that results

from the di rect interaction with the computer is likely to wield

unexpected benefits.

The na ture of interactive comPutin0 enables a 'man-machine'

approach to problem solving. The models are designed to take

maximum advantage of the basic computational capabilities of the

comPuter and to Provide output that focuses the user's attention

on the critical areas reouiring human ingenuity. To provide the

the timelw response necessary for interactive comPutiny the

.models must be somewhat limited in scope. However, because

of the user's involvement in the solution process, fewer math-

ematically derived capabilities are reouired. In this environ-

12
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ment, the computer is used to assist, not replace, the decision

maker. However, this does not imply that such models are less

useful. On the contrary, it is exPected thrlt the 4mmediate

access to information and the abilitY t ,3ny alterna-

tives will wield even greater benefit .,1..4.onal mathematical

sophistication.

The availability of information should help administrators

in anticipating rroblems and in identifying their causes rather

than their symptoms. Often, reauests for information remain

unfulfilled because of insufficient time or resources. Although

a auestion maw not seem critical, the answer maw Provide the

warninV signal to the next 'crisis.' Thus, there is a great

potential benefit of timely information that may be difficult

to Predict. These models can be used to respond readily ta-

the hypothetical auestions Posed by the facility and transPorta-

tion Planner. For example,

1. If Hope Elementary is closed, what will be the impact

on the neighboring schools?

2. If grade levels 1 through 3 are assigned to Forest

Elementary and 4 through 6 to Moreland Elementarw,

what will be the Pupil-teacher ratio?

3. What will be the effect of reducing the transportation

eligibility distance from 1.5 miles to 1 mile?

Other Problems might involve the location of a new school

and scheduling the use of existing facilities for community

activities such as day care and adult education programs.

wo interactive comPuter models called PATH and ASSIGN will

1 3
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be described here. The PATH Program determines the shortest dis-

tances between home and school for each Pupil while the ASSIGN

program generates PuPil assignments based on these distances

as well as facility size. These models will be illustrated

using actual data from the DIME file and the f*-tlanta blic

Schools to address several Problems relateo tc assign-

ment.

1 4



II. Pupil Transportation Reeuirements

Fiscal, energy, and racial conerns have focused attention

on the transportation service and emphasized the need for tools

that can accurately determine trF ,tion reeuirements. There

are many factors that must be -53 ,
when determining who is

eligible for transportation. For example, the availability of

Public transit facilities? Personal hazard, and the caPacity to

walk may be taken into account. At this time, however, many states

have established Policies or laws based solely on a measure of

distance between home and school.

The implementation of an established distance measure is

neither politically nor technically simple. The Political

difficulties arise from the uncertainty of a standard Procedure

for measuring these distances. For example, the distances mav be

measured along the route that Parents would take in transporting

their children to school, the route that the school bus would

follow, or the way that the child might walk. Furthermore, these

distances may be calculated to the driveway, mailbox, or doorsteP

of the house with measurements made along the curb or down the

middle of the street. The technical difficulties are created

bv the complexity and size of the transportation network.

The traditional approach to implementing a distance criterion

involves the use of a measurinN wheel and a detailed map or the

superimposition on base maPs of a circle or seuare centered at each

school. These approaches are extremely labor intensive and usually

15
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do not reflect the exact transportation network, but only indicate

a conservative boundary around the area containina those eliaibile

for transportation. In these approaches, the distance data must

then be manually trapferred to the student records.

The implementation of a comPuter proaram for determininN these

distances helps to diminish the subjectivitv in measurement and to

eliminate the time-cor A t ,fer of data. Distauce are

measured on the DIME file network from which streets considered

hazardous to pedestrian movement have been removed. Based on a

network of four thousand seaments, it is Possible to determine

distances to the homes of several hundred elementary school

pupils in only a few seconds. Since the exact distance that a

pupil resides from school is added to the student record rather

han an indication of whether or not the student is eligible for

transportation, it is possible to determine the effects of chana-

ing the distance criterion. For example, the conseouence of

usinN 1.3 or 1.45 miles as the technical interpretation of a

1.6 mile criterion can be evaluated.. It is also Possible to

determine the impact of transporting all pupils on a particular

block when anvone is eligible. Since the model can easilv Provide

a list of names as well as count the pupils eligible for transpor-

tation, a more politicallv appealing interpretaion of the trans-

portation reaulation such as the 'block rule is Permitted throuNh

better enforcement of ridership.

Three computer products are illustrated usina data from the

DIME file and the PATH program;

1. A chart showina the number of pupils residina at various

16
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distances from their assithned school.

2. A plot of all points in the pedestrian network that are

a specified distance from a school.

3. A map of the locations of all Pupils that are at least

a specified distance from their assigned school.

These applications provide a valuable visual description of

a school's enrollment and attendance area.

Table 1 illustrates the y 1 distance'distributions for

three elementary schools. The table entries indicate the number

of Pupils tnat reside farther than the specified dLstance 's.'

These distributions show the degree to which the number of

transportables is sensitive to the specified distance criterion.

For example, in reviewing the Pupil distribution for school 82,

there are 168 pupils living at a distance of at least a ouarter

mile but only 16 residing at a distance of at least a half mile.

Furthermore, the number of pupils within a Particular distance

varies considerably for the other schools. As can be observed,

the percentage of pupils living within one mile of their

assigned schools ranged from 59 to 76 percent.

Figure 2 illustrates the ring of a transportation eligibilitw

rule. All points on the pedestrian network that are exactly one

mile from the particular school are shown. The irregular

shape of this ring indicates the complexity of precisely measuring

accessibility and the inaccuracy of estimates which are based

only on straight line distances. A transparency of the transpor-

tation perimeter can then be placed over a street map.

Figure 3 illustrates the location of pupils that are eligible

17
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Table 1: Pupil Distance Distributions

s miles

Schools

S1 S2 S3

0.25 122 168 207
0.50 93 16 181
0.75 84 11 139
1.00 33 0 91
1.5 7 0 24
1.50 4 0 4

Total 140 239 211

Percent less
than 1 mile 76% 100% 59%

Note:
Each entrw indicates the total number of students
residi.ne farther than the.distance °s° from their
assiened school.

18
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Figure 2: Transport Perimeter

19

TRRNSPORT PERIMETER
WITH MAJOR ROADWAYS ILLUSTRATED

5C;;LE 1.0 INCHE5/N1LE



Figure 3: Display of Transportables
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for transportation, assumina that one mile is specified as the

distance criterion determininN eliaibilitw. This information is

useful in identifwinN the location and size of PuPil cl- 'ers for

estimatina vehicle recruiremel.ts, ne maP (os of (Al PuPil locations

ilidicates the number of pupils residinN outside the jurisdictional

boundaries or inside the attendance area of another school. In

addition, a map of students presentlw assiNned to a school that

will be closed can be used to indicate visuallw the potential

impact on neiNhborina schools.

Manw school swstems alreadw construct similar maps and numeric

tables; thus the substance,of these applications is not entirelw

unfamiliar. What maw be unusual is that these maps can be produced

with minimal expenditure of staff resources and in onlw seconds of

computer time. As a result, it is Possible to produce mans maPs

illustratinN alternate distance criteria or combinations of school

districts with less difficultw and in greater detail than it is

aenerallw Possible to produce manuallw a sinale map.

21
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Facility ii Assignment

Provision of effective educational oPPortunities involves

consideration of both the accessibility to schools and the proper

utilization of academic resources. Continual chanstes in the

characteristics of the student poPulation due to migration,

immigration, and academic progress reauire a freauent reevaluation

of the transportation Policies and facility planning alternatives.

Maximizing the utilization and accessiblity to all schools increases

not only the efficient use of the facilities, but also the

educational benefits aSsociated with a school of a specified size.

Facility planning and pupil transportation are directly related

to pupil assignment. One aspect of facility planning considers the

number of facilities and their caPacities while pupil transportation

considers the distance that pupils reside from their assigned school.

Minimizing the distances that pupils walk or ride to schckol allows

more time for classroom activities as well as increases the other

benefits deriNied from the close proximitw to a school. Assignment

of all pupils to their closest school may be prevented, however, by

limitations on school capacities.

Many factors must be considered before stating the desired

enrollment since there is flexibility in the number of pupils

that could or should be assigned to a particular school. During

periods of growth, some schools can temporarily accommodate a

larger than normal enrollment until additional facilities are

available. When the student population is declining, there maw

22
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be a limit on ti minimum number of Pupils that should be

assidned to justify certain educational prod;ams and the opera-

tion of the facility itself. Furthermore, it is necessary to

maintain the unity of certain student groups. For exmple, all

students livind on the same block midht be considered as an

indivisible drouP. This will help to Prevent the disruption of

families and neidhborhoods.

School districts are formed by the assidnment of pupils or

pupil drouPs to one of the facilities. When Pupils are assigned

to their closest facilitY, total pupil transportation is mini-

mized and compact attendance areas are formed. The attributes

of compactness and minimal transportation are considered to be

favorable characteristics for an assidnment plan. However,

'closest facility assignment maw Produce attendance areas

that vary considerably in Population density, although not

necessarily in spatial area. Having much larger enrollments

in some schools maw b both educationally and ordanizationally

unacceptable.

When it is undesirable or impossible to assidn all puPils to

their closest school, a deneral assidnment Policy must be adopted.

One way of statind this Policy is in terms of an objective that is

subject to facility capacity limitations. Three alternate assidn-

ment rules are presently included in the model:

1. minimize the averade travel distance of all pupils,

2. minimize the averade distance of all pupils who are

eligible for transportation, or

3. minimize the number of puPils elidible for transportation.

2 3

17



The Pupil assignments resulting from the implementation of each

objective mav be verv different depending on facility location

and size, pupil location, and the specified transportation

eligibilitv distance.

The model assigns pupils simultaneously to all schools

so that the selected assignment rule is optimized. The computer

program actually completes the task of assigning Pupil groups

to one of the schools rather than delineating attendance areas.

Conseouentiv, this model can be used to generate assignments

according to other measures not related to spatial compactness

such as student Preferences for certain acac!emic or vocational

programs. However, it is Possible to draw attendance bound-

aries bv encircling the locations of students assigned to

each of the schools. In addition to determining and mappinN

pupil-assignment, the Program calculates the number of pupils

eligilbe for transportation and indicates the number assigned

to either their closest or second closest schools.

Figure 4 illustrates an abbreviated output describing the

assignment of 1083 puPils to each of four schools. On the map,

an "S' indicates a school location while a number indicates

the relative location of a pupil grouP. Figure 5 is a three

dimensional Projection showing the considerable variation in

the densitv of the student Population. In referring back

to Figure 4, all students are actuallv assigned to their

closest facilities when considering the apProved pedestrian routes

althoulh the attendance areas do not appear to be compact. The

circle outlines an area that is bisected bv a railroad track so

2 4
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=
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CAPACITY = 420 AVG DISTANCE = .40
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UTILIZATION = .83 IRANSPORTABLE = nn

... .e.
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CAPACITY = 546 AVG DISTANCE = .73
ASSIGNED = 408 MAX DISTANCE = 3.43
UTILIZATION = .75 TRANSPORTABLE = 51

OVERA1L STATISTICS
CAPACITY = 2618 AVG DISTANCE =- .50
ASSIGNED = 1083 MAX DISTANCE = 3.,S
MAX WEIL. = TRANSPORTABLE = 01

ASSIGNMENT OF PUPILS
CLOSEST 1083 SECOND CLOSEST

PUPILS LESS THAN
.50 1.00 1.50 2.D0 2.50 3.00 MILES
780 194 32 32 nn 23

**************************************************************
4

4 4
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3 3 4
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3
3

* 3 3 3
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3 3
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******************4(*******************************************
SCALE 1.11 MILES/INCH

Figure 5: Abbreviated Output of the ASSIGN Model
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that the straight line distance is a poor measure of accessibility.

The sophistication of this modeling effort is critical in such

circumstances. This type of output can be displayed on any

'computer terminal. In addition, a complete listing of pupils

and their assigned schools can be obtained.

Table 2 shows the summary descriptors for the assignments

associated with each assignment rule and three transportation

eligiblity criteria. The first row describes the characteristics

of an assignment when all four facilities are unlimited in size.

In comparison to the other assignments, this solution is superior

with regard to both'the distance and 'closest facility' measures

hut may be unsatisfactory because of the wide range in the size

of the school enrollments. Nevertheless: this solution does

Provide a 'base line' for judging the other assignment plans.

As illustrated in Figure 6, a single objective does not produce

assinments that dominate the other solutions in every respect.

1. Objective 1 is likely to yield superior (minimum)

average and maximum distance measures, and therefore,

more comPact attendance areas.

2. Objective 2 is likely to have more pupils assigned to

either their closest or second closest schools.

3. Objective 3 will yield the smallest number of

transportables.

In specific situations: an assignment may violate these

guidelines because of the reeuirement to preserve the

unity of the PuPil groups.

The ASSIGN model considers only facility capacities and pupil

2 7
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Table 2: Transportation and Pupil Assinment

A. Transportability Criterion Eauals 0.75 Miles

School Assinment
Capacities Objective

Distance. Assinment
Avg Max

1083 1 0.50 3.43 1083 0 166
270 1 0.57 3.57 810 183 232
270 2 0.59 4.12 770 262 167
270 3 0.58 4.19 819 192 166

B. Transportability Criterion Eauals 1.0 Miles

School Assinment Distance Assinment
Capacities Objective Avg Max

1083 1 0.50 3.43 1083 0 109
270 1 0.57 3.57 810 183 151
270 2 0.58 4.12 793 214 109
270 3 0.58 4.19 806 183 109

C. Transportability Criterion Eauals 1.45 Miles

School Assinment Distance Assinment
Capacities Objective Avg Max

1083 1 0.50 3.43 1083 0 109
270 1 0.57 3.57 810 183 87
270 2 -) 0.60 3.43 803 172 81
270 3 0.56 3.57 831 186 81

Key:
Objective 1 Minimize averae distance
Objective 2 Minimize averae distance of transportables
ObJective 3 Minimize transPortables

2 8



Objectives

Figure 6: Comparison of Alternative Objectives

Average Maximum Closest Transport-
Distance Distance Facility ables

1

3

Key:
Objective 1: Minimize average distance
Objective 2: Minimize average distance of
Objective 3: Minimize the transPortables

2 9
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distances. However, there is considerable flexibility in usin the

model to evaluate a variety of policy alternatives that can be

taken into account throuh data pre-processin. For examPle,

existinsi comPuter prorams can be used to construct temporary

data files for pupils in grades 1 throuh 6 and 7 throuh 9. The

ASSIGN model can then be applied to these separate Portions of

the oriinal data base very efficiently. As another example, the

partitionin of the DIME file can be used to Prohibit assian-

ments that miht reauire pupils to cross railroad tracks, brides,

or busy hiAhways. This is accomplished without the addition of

data and its related maintenance Problems. Partitionin the

data base so that only the essential information is used in the

model not only improves the computational efficiency of the

proram but also prevents certain types of errors from affectin

the solution.

30



IV. Schools and Declining Enrollment

School size affects the academic and social environment,

the extent of pupil transportation, and the cost of maintenance

and operation. The capability of a facility to continue serving,

a particular population may be imPortant because schools are

often monuments to civic and national leaders. Furthermore,

it can be very costly to close a facility for one or two sears

and then reopen it. Selecting stable facility locations is

complicated bv the dynamics of neighborhood evolution and

regional mobility.

To illustrate the complementarv nature of decisions

regarding facility location and size, a situation that has

resulted from declining enrollment is investigated. Four

schools with a total capacity of 2618 pupils have an

enrollment of only 1083. The utilization of these schools

ranges from 15 to 83 percent of capacity. Considering

only the Present student population, it is possible to close

any of the four schools and still have sufficient capacity.

In order to evaluate the Potential impact of closing a

school, a number of facility configurations is investigated.

Locations were selected which minimized Pupil transportation

.while balancing school enrollment. Four configurations are

identified, representing.two to five facilities. Then, for

each one of these configurations, a school is removed from

consideration. After adjusting school sizes to reflect the

smaller number of facilities, new pupil assignments are
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determined. This elimination process is followed for each

school in a particular configuration.

The impact of closing a school should reflect the effect

on all the descriptors of an assignment Plan. The following

eaua':ion is used to summarize the change in these descriptors:

I = C C S - 100(M+A) T7/5

where I = impact of a school closing,

C = number of pupils assigned to their closest facility,

S = number of Pupils assigned to their second closest

facility,

M =

A =

T =

maximum distance,

average distance, and

number of transportables.

Increases in the values of the 'closest facility' measures C and

S indicate an improvement while larger values of the remaining

parameters lead to a worsening of the situation. Table 3 contains

,the results of these calculations for each configuration. To

reflect the uncertaintw of which facilitw maw be closed, the

effects of closing all of the schools in a parti'cular configura-

tion are averaged.

This experiment indicates the variability of the impact

of closing a school. With regard to the configuration of

four schools, the impact of a school closing actually resulted

in an. improvement because more pupils were assigned to either

their closest or second closest school. At first, it may seem
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Table 3: Impact of Facility Closing

A. Five-Facility Configuration Reduced to

School Range in Distance
Removed Assignment Avg Max

Four Facilities

Assignment I Impact

1 ,)48--)52 0.64 2.76 825 133 58 -5.8
2 250-254 0.65 2.76 822 104 56 -12.0
3 250-254 0.67 3.55 849 125 79 -.23.2

4 247-257 0.60 3.47 888 116 71 -12.6
,, 245-261 0.68 3.20 738 172 65 -26.4
0 159-218 0.51 2.76 949 23 56

Average impact = -16

B. Four-Facility Configuration reduced to Three Facilities

School Range in Distance Assignment T Impact
Removed Assignment Avg Max

1 357-365 0.69 3.19 869 192 73 8.2
2 359-363 0.77 3.19 927 146 74 8.8
3 360-362 0.76 3.76 934 133 100 -8.8
4 361-361 0.70 3.71 851 2"7:3 87 -2.6
0 214-272 0.62 3.19 821 191 72

Average impact = +1.4

C. Three-Facility Configuration Reduce to Two Facilities

School
Removed

Range in
Assignment

Distance
Avg Max

Assignment T Impact

1 502-506 0.90 3.88 915 93 99 -19.4
2 501-507 0.79 3.57 938 70 82 -7.6
3 501-507 0.98 4.25 924 84 247 -58.0
0 287-362 0.64 3.40 988 20 76

Average impact = -28.3

hey:

C = number of pupils assigned to their closest school
S = number of pupils assigned to their s4Cond closest school
T = number of transportables
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imPossible that there can ever be an improvement in the

assignment measures as a result of closing a school. This

situation can arise when a school is seriously misPlaced

with respect to the present student Population. While

Positive imPact values may not occur often, it is imPortant

to note that closing certain schools in each of the config-

urations has a far less severe effect than closing other facilities.

For example, when the three-facility configuration is reduced,

the impact ranged from -7.6 to a low -58.0. This limited

evidence also suggests that the Possible imPact of closing a

school maw be greatest when the total number of facilities is

smallest.

While these observations maw be obvious, confirmation is

achieved at minimal cost. Furthermore, these measures Provide

Quantitative descriptions of tele relative impact of each

alternative that can be used along with other subjective

considerations,

3 4
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V. SUMMarV

DIME can be used as the central component for a geo-

graphically based management information svstem. It provides

the mechanism for the spatial display of data and for

determining accessibility on either a vehicular or pedestrian

network. In additions this system can be extended to include

other information available from the Census Bureau which

could be used for a variety of socio-economic studies such

as to project student poPulation changes at the block level

and to analyze those areas most affected by the local

school taxing scheme.

The Quality of decisions is often based on the availability

of information. There is a critical need for timely, accurate

data by all school administrators and suPPort personnel for Plan-

ning and management. Moreover, lack of growth in the student

pci,ulation and limited fiscal resources further increase the

importance of prudent decision making. The use of interactive

terminals, which can be connected to the comPuter anywhere

there is a telephones provides the necessary accessibility

to the display and analytical tools described herein.

Public sentiment toward educational and administrative

accountability makes it necessary that more attention be Placed

on the clear presentation of the reasons for reaching a Partic-

ular decision. The tradeoffs among the many, often conflicting,

educa'..ional goals must be explained. Both the visual display of

data as well as demonstrations using comPuter models can be
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invaluable in communicating the complexity of a given problem.

Furthermore, interactive computing can also be used to allow

the direct involvement of citizens in the Planning Process.
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